Within the main text we outline the key details of the mathematical models used throughout this work. Here we present some extra details necessary to reproduce the results of this study.
where N denotes the total number of mosquitoes within a population; M i and F i (where i = 1, ..., 9)
represent the number of male and female mosquitoes of genotype i; t represents the current time within a simulation; and τ represents the egg to adult developmental delay time. The remaining v i expressions are of the same form as Eq (S1) with the contents of the square brackets representing the entries in the i-th genotype column in S1 Table. Note that the expressions for w i are the same as those for v i but with M i (t − τ ) variables swapped for F i (t − τ ) and vice versa.
A number of times within the main text we refer to the consideration of given release ratios -usually 1:1 (introduced:wild). This represents the ratio of introduced mosquitoes (only release of genotype AABB (i.e. i = 9) considered within this work) to the wild population at the time of the release. In order to implement this within the mathematical model we assume that the wild population size is in equilibrium at the time of release (as defined by Eq (14) of the main text). In some situations it may be necessary to consider alternative release ratios, for example 
where θ is the release ratio parameter which sets a release ratio of θ:1 (introduced:wild) and must be chosen such that θ ≥ 0 in order to be biologically realistic. We also consider here initial conditions covering the duration of the developmental delay time. These take the form
and apply over the time period τ ≤ t < 0.
Finally, in main text Fig 1 and S4 Fig results are presented in terms of relevant genotype frequencies for each system since this can be simpler to visualise and understand than the evolution of each individual genotype. Due to the differences between the engineered underdominance (UD) [1] and killer-rescue (KR) [2] systems considered here it is necessary to consider a different frequency for each. For the UD system both transgenic constructs carry the cargo (refractory) gene and so we consider the overall transgene frequency, calculated as
This differs from the killer-rescue system for which only the rescue transgene contains the cargo (refractory) gene. As such, for this system we are only interested in the frequency of the rescue transgene which is calculated as
Note that within these expressions numbers of males and females of each genotype have been summed according to
2 Variation in results is likely caused by numerical error Since we utilise three different 'MaxStep' parameters during the collection of data sets, it appears likely that these correspond to the three distinct error lines in S1 for the cases with early-and late-acting fitness/lethal effects, respectively. In addition to the fact that the sizes of variations between data sets are consistent with what we would expect from Matlab solver dde23, we chose an optional relative error tolerance ('RelTol') parameter equal to 10 −5 . The use of such a relative error tolerance parameter could also explain why we see greater variation between the data sets in cases with late-acting rather than early-acting fitness/lethal effects (i.e.
since the late-acting examples display larger absolute changes over a single time step, the relative error tolerance would allow for larger errors in results and thus between data sets).
